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Learning Objectives 

• Provide an overview and the need for QA usability metrics: Different 
cultures/practices affecting the effectiveness of methods & metrics. 

• Show examples of quality assurance workflows, Statistical process control, that 
monitor the treatment planning and delivery process to identify errors. 

• To learn to identify and prioritize risks and QA procedures in radiation 
oncology. 

• Try to answer the question: Can a quality assurance program aided by quality 
assurance metrics help minimize errors and ensure safe treatment delivery? 

• Should such metrics be institution specific? 
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AAPM Summer School 2013 

• A discussion of TG–100’s efforts was a central feature of the 
summer school.  

• Optimizing the care pathway, a.k.a. the process map, is 
another opportunity for enhancing not only quality and safety, 
but also efficiency. 

• Some relevant techniques were discussed throughout the 
summer school 

 

 

 

• In all the stages of radiotherapy 
there is potential to cause a 
major harm to the patient  

• Physicists play an important role 
in identifying and minimizing 
these risks 
 
 

Device-centric vs Process-centric  
Quality Management 

• Traditionally, the radiation oncology physics community has 
had a largely device-centric perspective. 

• This has changed in recent years with the recognition that 
many of the safety and quality issues have significant human 
factors content. 

• The AAPM’s Task Group 100 is working to bring objectivity to 
quality management programs, covering both equipment and 
people, with the example being IMRT (Huq et al. 2008).  
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Financial Reality & Time Commitment 

• It is worth placing the proposed interventions and measures in the context of the 
financial reality of today’s health care.  

• While a full-blown FMEA or root cause analysis (RCA) could be expensive to perform, it 
is not hard to devise shortcuts and expedited approaches, e.g., do a simple analysis on 
your own without a team, which will bring benefits.  

• The first hurdle is to develop a familiarity and comfort level with these error 
management techniques that are foreign to most of us. 

• Recent documents, such as “Safety is No Accident,” suggest measures for enhancing 
safety and quality that have minimal resource requirements (Zietman, Palta, and 
Steinberg 2012).  

• For example, “no interruption zones,” which are widely considered to be effective, 
require some leadership but little else. 

Early Efforts & Emerging Developments in 
Process-centric Quality Management 

• The first major efforts to systematically address error mitigation in a 
radiation therapy process were AAPM’s guidance documents for clinical 
brachytherapy published in the late 1990s.  

• The 1997 TG–56 report Code of Practice for Brachytherapy Physics (Nath 
et al. 1997) laid out a detailed process-centered QA approach for 
temporary low dose-rate brachytherapy procedures using “2-D” 
treatment planning.  

• Meanwhile, the 1998 TG–59 Report High dose-rate brachytherapy 
treatment delivery (Kubo et al. 1998) serves as an extended example of 
applying TG–56 principles to the HDR brachytherapy domain.  

TG 56 & TG 59 – Early Pioneers 

• Both reports accepted that low-probability human errors—including 
measurement errors, communication failures, and transcription errors—
must be detected and corrected to avoid catastrophic treatment delivery 
errors.  

• This approach was designed to complement the prescriptive QA program 
outlined by TG 56 for HDR and LDR brachytherapy devices. 

• These reports attempted to lay out a general QM system design process 
that could be adapted to many different kinds of clinical procedures.  

• Reports 56 and 59 proposed that the QA program was not a separate 
activity imposed upon the clinical workflow, but that such processes 
should be prospectively designed from the ground up with the goal of 
making them robust to error propagation by building QC and QA checks 
into their basic structure. 
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QA Areas of Focus in Radiation Oncology 

• Machine QA 

• Process QA 

• Focus on Daily Treatment Delivery 

• Adequate focus on commissioning 

QA Procedures 

• QA procedures are needed to ensure equipment are 
functioning according to acceptable tolerances 

• Also needed are procedures and workflow to ensure 
accurate planning & delivery of treatments  

• Physicists play an important role in both of these 
steps 
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What Quality Means to Us 
 
Delivering care that is effective, safe, coordinated, 
timely and convenient. 
 
To find out if we are achieving quality care , we 
constantly measure our healthcare performance by 
collecting hundreds of quality measures. 
 
We make our Quality Ratings public to let know how 
we measure up to national healthcare quality 
comparisons.   

How to put in your own 
Photo: 

Go to ‘View-Slide Master’ 

Go to ‘Insert-Picture’ 

Browse to the image you 
would like to place. Image 
should be 1024x768, 
1200x900, or other 4:3 
aspect ratio 

Select image and click OK 

Scale to full screen size if 
necessary. 

Click image, go to ‘Format-
Send to Back’ 

Go to ‘View-Normal’ to 
return to slides 

In the Top 10 
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NMH Incident Reporting System 
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Dosimetry T\O 
QA Therapist 

Northwestern Medicine Radiation Oncology  
Journey to Culture of Safety 

1/24/1998 9/22/2014

1/1/1999 1/1/2000 1/1/2001 1/1/2002 1/1/2003 1/1/2004 1/1/2005 1/1/2006 1/1/2007 1/1/2008 1/1/2009 1/1/2010 1/1/2011 1/1/2012 1/1/2013 1/1/2014

11/1/2000

IMRT

12/12/2009

Therapy School Accreditation
4/15/2012

Elekta Axcesse & SBRT

9/20/2011

Perfexion

3/19/2013

Physics Residency

Accreditation

9/4/2013

Elekta AGILITY

10/18/2013

VMAT

Technological 

Evolution

Cultural 

Evolution

9/22/2014

DIBH

3/3/2009

Therapy School

3/17/2007

PWH

Varian iX & IGRT

8/23/2004

Culture of Fear

1/1/2002

Inverse Planning 

8/14/2003

Pinnacle Planning

9/22/2010

Culture of Learning

10/18/2013

Culture of Safety

3/12/1998

MLC

10/6/1998

Gamma Knife

5/2/1999

New Hospital

10/13/2007

Culture of Reporting

7/14/2001

Culture of Blame

10/1/2012

Physics Residency
7/11/2012

QA Therapist
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Good Catch Award 

Jeff, Julie and Anna were recognized at this month’s 
M&M conference for a great catch they were responsible 
for last month.  
In May, Julie was performing a daily, routine Cone-Beam 
CT scan on a patient prior to the patient’s radiation 
treatment.  This scan is generally only used for iso-center 
verification and not used for diagnostic purposes. 
However, Julie noticed that the patient’s lungs appeared 
hazy with mediastinal changes.  Julie, along with Jeff 
Levinson and Anna Pecherczyk, brought this to the 
attention of the attending physician.  After reviewing the 
image, the patient was immediately sent for an X-
ray,  follow-up CT, and bronchoscopy where a mucus 
plug was identified.  The patient was then sent for 
surgery. 
Margaret, the program manager from Patient Safety and 
Quality Strategies stated that this was “one of the “best” 
good catches that Patient Safety has seen in a while”. 
Great job Julie, Jeff and Anna! Our patients are so lucky 
to have such an amazing team taking care of them each 
and every day. Thank you for going above and beyond to 
care for the patients we treat. This is truly an example of 
“Everything Matters”! 

 
 

Workflow and Quality Checks 
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Key Components of Our Safety Program 

•Time outs 

•Checklists 

Timeouts and Checklists 

Time Out as a Quality Metric for High Risk Procedures 

From: Spruce & Ogg, Prevention of Wrong Site Surgery 
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Time Outs 

Radiation Oncology High Risk Procedures 

• External beam therapy => IMRT  

• Brachytherapy => HDR & LDR 

• Radiosurgery 

• SBRT 

• SART 

• IORT 

Radiotherapy Risk Profile 

• Through published 
literature review 
identified risk areas in 
the radiotherapy 
treatment process 

• Specifically targeted 
interventions to improve 
patient safety 
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Potential Risk Areas in Radiotherapy Treatment 

French Risk Scale 

• Important to Categorize 
Near Miss Events using 
a Risk Scale 

• Helps in identifying and 
minimizing major risks 
that can lead to 
catastrophic failures 
 
 

•The Business Dictionary defines 
the word metrics as "standards of 
measurement by which efficiency, 
performance, progress, or Quality 
of a plan, process, or product can 
be assessed."  
 
•Quality metrics is applied to 
measuring whether or not a given 
process will produce products and 
services that meet quality 
standards. 
 

Definition of Quality 
Metrics 
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Examples of Quality Metrics & Effectiveness 

The combination of checks with highest 
effectiveness (from 15 common QC checks) includes: 
 
=> physics plan review  
=> physician plan review  
=> EPID based in vivo portal dosimetry  
=> radiation therapist timeout  
=> weekly physics chart check  
=> the use of checklists  
=> port films  
=> SSD distance checks 

Examples of High Risk Procedure Catastrophic Failures 

• HDR 

• Linac Radiosurgery 

• Gamma Knife Radiosurgery 

• LDR Prostate Brachytherapy 

• EBRT => IMRT & SBRT 
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Medical Events in Brachytherapy 
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Medical Events in Brachytherapy 

Medical Events in Brachytherapy 

Never Events 
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Time Out in Radiation Oncology 

Rasmussen, B.; Chu, K.  Medical Physics, 2010, vol. 37, issue 6, p. 3450 

A reduction in error 
rates by a factor of 
three was realized 
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LDR Prostate Brachytherapy 
• Correct activity for monotherapy vs boost 

• Zero base image 

HDR Brachytherapy 

• Correct cylinder 

 

Gamma Knife Radiosurgery 
• Correct plan transmitted 

• Correct isodose chosen 

• Correct treatment site\side => Trigeminal 

External Beam 
Radiotherapy 

• IMRT  => open fields 

• Wedge => missing 

LDR GYN Brachytherapy 
• Correct activity for Cs sources in plan 

• Sources loaded correctly 

January 1, 2012 
to  

June 15, 2014 

Procedure 

No of 
Procedures 

Medical 
Events 

Near Miss 
Events 

Gamma Knife 479 0 3 

HDR Brachytherapy 157 0 1 

LDR Brachytherapy 
- Prostate 15 0 1 

LDR Brachytherapy 
- GYN 50 0 0 

IORT 90 0 0 

SBRT 502 0 3 

Barriers to Effective Time Outs 

• Time constraints 

• Staffing  

• Culture 

• Lack of communication 

• Education\Training 

• “Mindfulness” => Recognizing the risk 

• Perception of importance 
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Dosimetry T\O Compliance 

7/21/2014 52 

Accurate Charts 

7/21/2014 53 

Incident Learning Systems 
• Valuable for tracking near miss events 

• Paper based to Electronic 
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Conclusions 

• Time outs are good tools to mitigate catastrophic failures 

• Identify key steps to check which can lead to catastrophic 
failures 

• Quality of time outs is critical 

• Developing a culture of safety is very important 

• Audit to maintain quality 

• Continuous communication between caregivers is essential 

Questions? 

• Is Time Out a Quality Metric? 

• How can we measure it? 

• How can we use this simple tool as an effective 
Quality Metric to eliminate catastrophic errors in 
radiation oncology? 
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